In this paper, Adomian decomposition method (ADM) and some of its modification are considered to solve nonlinear coupled Bergur's equations. We consider two types of modification, the new modification of (ADM) and Laplace Adomian decomposition method (LADM). Finally the effectiveness of our methods is demonstrated by numerical experiments.
Introduction
Burgers' equation is a fundamental partial differential equation from fluid mechanics. It occurs in various areas of applied mathematics, such as modeling of dynamics, heat conduction, and acoustic waves. It is named for Johannes Martinus Burgers . It is very rare that a real life applications can be modeled by a single partial differential equation, usually it takes a system of coupled partial differential equations to yield a complete model. Due to its wide range of applicability some researchers have been interested in studying its solution using various numerical techniques such as Variational iteration method (VIM) [1] , Homotopy perturbation method (HPM) [5] , Differential Transformation Method (DTM) [2] , Adomian-Pade Technique [4] .
In this paper we will apply the Adomian decomposition method (ADM) and some of its modifications to solve the system of coupled Burger's equations. The method was developed by George Adomian in the last twenty years ago [3, 7] . This method has many important applications especially in the fields of physics, chemistry, mechanics and other sciences. The main advantage of this method is that it can be used directly without using restrictive assumptions or linearization. Another important advantage is that this method is capable of greatly reducing the size of computation .This method will be successfully used to handle most types of partial differential equations that appear in several physical models and scientific models. The solution in this method is found as an infinite series whose terms are determined by a recursive relations using the Adomian polynomials which converges rapidly to accurate solution.
This paper is organized as follows. In Section 2, the coupled Burger's equations are studied with the (ADM), new modification method (MADM) and (LADM). In Section 3, some applications are included to demonstrate the method. Finally, our results are given in Section 4 as conclusions.
The coupled Burger's equations
In this section, we describe the (ADM), (MADM) and (LADM) as it applies to coupled Burger's equations.
Adomian decomposition method (ADM)
The coupled Burger's equations is given by
In an operator form, eq (1) can be rewritten as
with initial condition
To illustrate (ADM) [3, 7] , operating by −1 to the system (2) and using the initial conditions we have
In (ADM) the unknown function ( , ) and ( , ) can be decomposed by infinite series of components
And the nonlinear terms by using the infinite series with Adomian's polynomials (5) and (6) into (4) gives
then, the recursive relation is given below
having determined the component of , , ≥ 0, the solution of coupled Burger's equations follows immediately. For numerical purposes we use:
and
The new modification method (MADM)
As we know above to solve a system of Burger equation by (ADM) we suggest that the zeros component 0 and 0 usually defined by = , 0 = , but in the new modification ,Wazwaz [7, 8] suggest that , be expressed in Taylor series
moreover ,he suggest a new recursive relationship expressed in the form
having determined the component of , , ≥ 0, the solution of coupled Burger's equations follows immediately.
Laplace Adomian decomposition method (LADM)
To illustrate (LADM) [6] , applying Laplace transform with respect to variable on both sides of Eq. (2) we have
using the initial condition
applying inverse Laplace transform we get
The modified Adomian decomposition method
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There fore
substituting (5) and (6) into (15) we have
then the recursive relation is given below:
having determined the component of , , ≥ 0 the solution of coupled Burger's equations follows immediately.
Applications
In this section, two examples are provided to illustrate the methods, they are effectiveness and simplicity. 
with initial conditions 
Second: by the new modification (MADM)
The Taylor expansion for sin is given by sin = − (17) we obtained
The first few component are and it is exactly the same as the results obtained in [6, 7] . see Figure ( where is an arbitrary constant..
Solution:
In the follows, we apply (MADM), the Taylor expansion for (1 − tanh 3 2 ) is given by In the same manner, the rest of components can be obtained using the recurrence relation (14). Substituting the quantities obtained in Eq. (10) 
Conclusions
In this paper, the (ADM), the (MADM) and (LADM) are successfully applied to solve coupled Burger's equations. The results of example 2 shows that the (MADM) is a powerful mathematical tool to solving coupled Burger's equations. It has shown that the method is reliable, efficient and requires fewer computations and the present scheme (LADM) gives better accuracy in comparison with the other method. It is also a promising method to solve other nonlinear equations. The solutions obtained are shown graphically. In our work, we use the Maple Package to calculate the series obtained from the method.
